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Abstract 



The pixel device uses a pair of thin-film transistors as active matrix addressing elements and organic 
electroluminescent thin-films as the emission medium. An insulating substrate carries the thin-film 
transistors, a capacitor and an overlying passivation layer, with a tapered opening over which an 
orqanic electroluminescent layer (82) is applied. A cathode layer directly overlying the 
electroluminescent layer is pref. formed as a continuous layer of a low work function material. 
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What Is Claimed Is: 
[Claim 1] 

An electroluminescence device comprising: 

a) a substrate having top and bottom surfaces; 

b) a first thin film transistor disposed on the top surface 
of said substrate and comprising a source electrode, a drain 
electrode, a gate dielectric and a gate electrode, said gate 
electrode comprising part of a gate bus; 

c) a second thin film transistor disposed on the top surface 
of said substrate and comprising a source electrode, a drain 
electrode, a gate dielectric and a gate electrode, said gate 
electrode being electrically connected to the drain electrode of 
said first thin film transistor; 

d) a capacitor disposed on the top surface of said substrate 
and comprising top and bottom electrodes; 

e) a display anode layer electrically connected to the drain 
electrode of said second thin film transistor; 

f ) a dielectric passivation layer overlying said first and 
second thin film transistors and said capacitor so as to form an 
opening on said anode layer, the passivation layer having a tapered 
end at said opening such that a lower end thereof extends on said 
anode layer further than an upper end; 

g ) an organic electroluminescence .layer disposed_direct ly . 

over a top surface of said anode layer and being insulated from 



said first and second thin film transistors and said capacitor 
by said passivation layer; and 

h) a cathode layer disposed directly over a top surface of 
said organic electroluminescence layer. 



[0028] 

in the subsequent stage, a passivation layer 7 4 comprising an 
insulating material, preferably silicon dioxide, is formed over 
the device surface. In the passivation layer 74. a tapered end 
76 is formed by etching a separate ITO. thereby improving adhesion 
of an organic electroluminescence layer subsequently applied 
thereon. Because the present invention typically uses a 
relatively thin organic EL layer having a thickness ranging from 
150-200nm, the tapered end is necessary to ensure reliability of 
the manufactured device. The passivation layer is typically 
about 0.5-1 micron thick. Therefore, if the end portion of the 
passivation layer is vertical or forms an acute angle with respect 
to the anode layer, detects are likely to occur due to 
discontinuity within the organic EL layer. The passivation layer 
must have a tapered end so as to prevent such detects . Preferably . 
the passivation layer is tapered at an angle of 10 to 30 degree 
relative to the anode layer. 

[0029] 

The organic electroluminescence layer 82 is formed over the 
passivation layer and the EL anode layer. 
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72I4TFT2CD KU-f J»A* b . 

«F* b<l±i TOT-fcy, d*ul**t»jcu^ hn;i/5*. 

[0028] &®KW-ei*#*b<tt— BMfci'y 3 v-e 

*a*fi*H»®-''<f<-i'a >m 7 4 ttr^-<^0*M 
±tit«*na. ^Cj/^-J/a >Ml*-r-^^b$ttfc« 
7 6*JK*bfcITO*»6iyf->if$*t, ChHU^T 

■ra^o^^^a. y-^iftttmfsuia^-fxfe 

«jft-r a fc A iCeB*!?* a . {srfife'i: €, If *|gBJitt w 
tl*150*l6200n mO»S0ibtttt9E^*«E L 

M v VrV>a r- y<^-i/3>mh^M^) 

lz\mo.. 5*»6*Sil5 4'n>JSi?*a. JW<bT^°i/ 
l-a#-&ti±^Pft*^«E LjirtojpiiiWjc J; y 384 u 



(6) 



[0 0 2 9] ^il/? hn;i/;*tyxf 8 2 
/<-S/a>Ji±atJ { EL|lffi«±lCl|taS*v4. #fPJl 

-5 (SoozzafavaMPA 3 4 9,26 5 
(1 9 9 0) ;TangC7^iJ*W, 3 5 6, 
429f ;VanSlykef07^iJ*MI4, 5 10 
39, 5 0 1% ; V a n S 1 y k e3?07* >J *«tttS 

4, 7 2 0, 4 3 2 ; Ta n g^C)7/'J*MI4, 
76 9, 2 9 2-§- ; T a n g^CDT^ U *WflF»4 , 8 
8 5, 2 1 1^ ; P e r r y3?0D7* "J #^114 , 9 
50, 9 50;Littmanf(07^iJAMl5, 
0 5 9, 861f ; VanSlyke07^UAW 

5, 047, 687f ; Scozzaf av a?©7 ;* 
U*W*FllS5 f 073, 446f [VanSlyke^ 
fiDTyUJ&WttJBB, 059, 8 6 2f ;VanSly 
ke«S©7*UA«r#*5, 0 6 1, 6 1 1%; Va n 20 
Slyke©7>tUAMi5 ) 1 5 1, 6 2 9-§* ; T 
angW/^#M5, 2 9 4, 869f ;Ta 

n gmnrJ-VtlftftfSS , 294, 870^-) (^^9 
fcft5fc&ffi®^ELxvV*<^&*>&ye>-2>. EL 

K*NR2 ft « asttwaw^ftJi i A/I 

[0 0 3 0] uv>a(BBgwei**— -n/aAJJ«»6** * 
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[0 0 3 1] 
Uti) 




'1 '2 

[0 0 3 2] ;:•!?: 
QliNXttC-R 

^7;i/^;i/gp^-tt*t 1 a>e> 6 cDk*ffit? **tf— 

[0 0 3 3] #*U^5««#!"^I**~;U»»*I±»#« 

5 Xtt-enFffl* h77ij;^"7 5 yfc^t? : 
[0034] 
lit 2] 



N 



Are. N 



/ 



AR 



/ 



[0035] dd-CA r el±7 >; UVP-C* nttl 
36^6 4 0«(KT?»y, Ar. R7 , R8 » 1***1"? 

xinoid) ffr&fcfc'grtr'. K4b£* 

[00 3 6] 
Mb 3] 
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[0 03 7] Z.Z.VR2 ~ R 7 l*B*»^tH4&fi * (0 03 8] 




A I — o 




[0 0 3 9] £C:-eR2 -R7 l4±KT?3£l*3ftfc*® 
-e*y, Ll-L5l4$fcsf>»fcl 2Xl4J:y*Kcir\K* 

*Xl4«7Mbtt*«:*U LI, L2li^lC, XttL 
2, L3li#fcjl-&Sftfc*V % ./SteJtWlL-5a. ft&O* 



[004 0] 
Hb5] 




[0 04 1] CdT'R2 -R6 WaKsRXttffiCDBStfc*. 

E L#Wtt*«lU # > K &#r tefTtf. * 

0TFT-E Lt>W;U4Z n S <Z) <fc 3 ftftfi^fc^ 

[0 0 4 2] *©yn-fe^gTO"C»*EL»ffi8 4l*r^ 

ttO***f-etiA^*^ #S 1X144 e VJSH-p®tt*BB» 

(Tangfffl7>iJAiM 

^4 8 852 1 1#&#JR) . tt^tt*H»*tt4tt»ffi 

ryua 'J s #> b ^ l # £ ft e> gd£^,#-c 

CD^3c5£tt»ttn6©ffifflS:***f l l : "f : 'T?*BRW"P*< 



j 3 

fc#l/-C«rfcfc*Uvft**W:l 0 : 1 (JR-^JfC) v?" 

y. «Ptt«OiJlS*-^-l'^L,. 

J^WKl4llffi#Wt4»W-C*y. IS&tttttt 

4 . b a> l & as e. \mm * y * tf l <s 

£IHW&^5 S/*l4*S»$Ktt 5 - 2 5 I n m OttHfflJ* 

[004 3] *3S"Hfc«k-5«Ilh7>^^ SrHit-ri 
#4 Lv^ft i^TtKliati. »-«»TM42 0 0 0 
± 2 0 * h D - A*S ® 7* 7 X J/ ij 3 
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ttl023mTor r <D7°n ir A&AV ^ 
Xisyyt&lCL P CVDi^rA&^T'S 5 OSCT 

Kfci|l£fl4frt&fc»»Cjg#n?5 5 OICT'7 2l$fi!K£ 
JfCtHKlJIttl 0 0 0±20;fr>2*Al-a-APECV 

D sio 2 y- K*««&ita* to*. hR«Ji 

tt3 5 0SCt'18^4 5 0KHzffl^it2 0 0 10 
WCD"®*! U^UTO . 8To rrfflffiST'^XTSJ* 
g§F*3T?5/4CDN2 0/ S i H4.fcb-C±t?S£*V-2>. 
[0 0 4 4] ^©©PgT-t*7'^;U7 7Xi/Ul]>M(tP 

•S Jbf E t m * ffl V ^ T$tt A U 3 > tc^c^l S ii 
•5. 7* NUi/'XHijgJBSti, ^— CD^U>>'J3>M 
lift < ■< * v > 7 v hJ3B KMt * i a*£J* jfi & 

[0045] ^V-f>^7V MiV — KU'V. 20 
£*— MH**&HI«9K K-^ , -T'S^s!)tc2Xl 015/ cm 

6oo° ct2 &M$t%s n * . *®«ra-ei4 5000 

*y7Bjft£ft. 4oosct-i3^r«^ (10% 
H2 , 9 0%n 2 ) rt-c*M*£;fi.a. 

[0 0 4 6] *HWK#«h5l'S>**©*3ti><&''<- 
i/a>ttI?*'fi'DHn>MSi6i (ECR) rt"C 30 
H;fe£;h,-5. ECR7jc3R^?Xvlldittv-f ^niftl/'* 

;i/9 0 0W, ^&J»3. 5GHzt'l. 2 x 1 0" 4 T o 
OIC wmSMB.-? 1 5 &ffl $ o - ® jfigttfiH 

[0 0 4 7] **ia©«ttOWi:b-C«TfflTFT-E 
L^*Mc#-t*gB»iI!:*t:#*.a : 

*T0$: =10 0 0 

^UCD^SC = 1 0 0 0 40 

®9?f = 2O0/tmx2OO^m 

ELA«ffi» = 50% 
7U— AB#M = 17ms 

mmg. = 2 o f l 

faf7*V^ =10 0% 

EL^Tjj® .= lOv rms 

d *v & cQiBSJig* i±tf Ta tff eii ^r^^ts 
^ToWttKiyate^n-s : so 
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TFT1 

nm£E ' = 1 0 V 
y-Xlffi = 10V 

$y%M = 2 a a 

#7€ijft = 1 0-11 a 
TFT2 

Jf- hUffi = 1 0 V 

V—XttE = 10V 

^•vm»5E = 2 xE LM^liS 

= 1 . 6 ix A 

2t"71ltifa = 1 n A 

= lpf 

TFTlt^-4*>*aiS#ttTFT2 fe*>-r-5fc 
»ta«ft«£E (10 V) KjtfrLTfTttjfcBMlI (17 a 
s) tfHJBJt3>7 r >»t:*«r4®H3S^**v>c:i 
T'fea. TFT 1 fc*f-r4*7*J»5i*W:7-U — AWfHI 
(1 7ms) tfOnVrVt (£.tfTFT2y— N) ± 

-5. 

[0 0 4 8] T.FT2fc^4*>«gBW:ELH3i«» 

o2fg-efey, i. 6 m at?* 4. ^©2fg©£6$:tei!) 
^t*t**EL*-?-©ift*o^btc»-ra»iE©fc«i) 
®*«&iHwat:tt#f afca-e&s. tft2©* 

CO 5 0 0 «JK±ffl* V/tf 7 3 V h 3* hJ:b fciSiftl" 
4 . **Ji/<D9a&<D n > 1> ^ 7. h jfci* J: y & < SRttJRUH 

kh tetter*. 

[0049] 400c m2 i^<*7l/fc#UT 
EL*y-*ifiKJ:«*aH#tt«4r7y ht'*5. 
Mt) = 400 cm2 xlOvxO. OOlA/cm 
2 

= 4 9 v N 

dOm^^StiTFTtCiSS^Yia&Mx.-S. TFT 
2l±E L*?4:it?!n?*4*^TFT 2 Sr^S if©* 

-p&v-a- Ku-r>«ffi*T*TFT2rtcDji_KW'ae 

<SS"i"4i:. TFT2-C©^«*afel±2r7s/ h-e* 
4. T F T 1 JC#"t4«*Mfttt 10 00x 1 000^ 

^;nc^fUT 1 9 y h d: y^cft < 4H-»ck 5 tcJi^^tt 
4, ^ (V-N) K»^UrjGS«i5e*»«:»+5 U 7 
y N©^-^-T'feoTM^BjtgTfe y, M (V-X) 

(S.MorozumiOAdvaaces in E 
lectronics an d Elect ron _P 
h y sTc s"~ P . W'. Ha wit e s ISA, Vol.7 
7, Academic Press, 1 9 9 OS# 
W . JW < LT7M->*TFT-E L;**Mzft? 5 
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[0 0 5 0] *38ia©TFT-EL^;i/ttTFT-L 
c D K*rT 4*:05# fcBB bT 2-D<DM£%W&**i* 

*-t y^.sb* fc^-r 4 * ^ ti*#£-e* § 

frfc JtttWJiSfC* 4 • WjaW CTFT-LCD*?- 
flfcfc 6 tf»iflfiRi& »i* 5 - ^ -f -fflyflK J: -5 * 9 - 

[0051] 3pJS«*^B*»*jc^*^. (srac*6tfE 

[0 0 5 2] 

coa y-e&4 : 

ft tcB$ffitflXlt TFT CD«tt* tS^Iiib £3*5* I 
TO-*y Kfc-fc*J EL-feW0tf«Mb-&tt 

2) »aii56ii«T?*o. £"c©m3i*fc#ia-t?*4. * 

ffl5fi<T?IM1s3rt<4. 

—4a* fe *s*M" a m k £j5*»<* mst? hi ^ s *.» 4 . 
4) #*EL**©««tttti«sfi2*T.a. "farac«c6»i* 

■t4i.it 1 OOK^a^ffiJIIttMftmSli** (ImA/c 

m 2 ) s.^^ (5 v) -ciMts-i-a 4. 
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5) EL3R?S:gg»|-t4fc«>KsK*i:S^4^3il«rffi 
£: A t ffl ^ 4 ft H * KiB-a 1 RmfiZf&T It 

[01] ttl7hiJyJX4ilS?TFT-ELf^X 
©MBS® Iew1". 

[02] *»^ifi!)4iS-T'TFT-ELr r ^-f XCSpffiH 
T*£>4. 

10 [0 3] 0 2 0*1 A -A' K#-afcWffiHT?*a. 

[04] ^WV7°7>MC*t1-4gai0yTFTli 
itS:^fiS;-r4 7 0 a-fe^$:^-r^A-A' K$B-3fcSrffiB 
T?*4. 

[0 5] fiN7>i>'^iiC!)V-Xi: KU-fvflUrtlctf 
i-4^>^-^3 vBMbfl®*(efRfc8ttttffr«:HDl-4 
7n-fe*RW &5Vr»A-A' tcftofcffirlalllT'&a. 

[0 6] y^ui-^AlS^iraii^&^-ri^A-A' left 

■3fcWffiH"Cfc4. 
[0 7] *w»Si:iiw»SoaBa*»6*^fl&k:Jts»f- 

ic»ofc»fiffH"e»4. 

[08] xui; Ha;u5*i:>x£»S©itf*<3g:Pf £ 

[09] 02Oi^B-B' KieofcWffiH-t?*4. 

[«F*©BWI] 
Ti , T2 ^Blh^^X* 
n>-r v-y— 

30 4 4 i/V^>J§ 
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44 
46 
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54. 
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74 

7 6 

8 2 
84 



5 6 &i!i?L 
7 2 ft&ftft 

ELM 
ELPg® 



[03] 



14] 
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46 V_ fJ 42 
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fftJISfK 



(10) 



*SRS¥ 8-241048 



[01] 



[B2] 



V 



j+r 



i+1 



- rn xll— 



i+2 



[05] 



54 




52 



jKU-SI 56 



SI02(LTO) 



SI02(LTO) 



r 

PECVD SI02 



£t»JS 




[06] 



* y -si 




(I TO) 



VSSSA - / rill 




SI02(LT0) 



1 ^ r 

PECVD y-h SI02 




*U*U«/-f9>K PECVD SK>2 



[08] 




(11) 



«PM¥ 8-241048 



[09] 




IMUUB 



